Activity-dependent modification of synaptic efficacy probably plays a key role in learning and memory in biological information processing systems. Synaptic plasticity, such as long-term potentiation and depression, has been extensively studied in the field of neurosciences, however, little is known on the mechanisms for integrating these modifications on network-wide activity changes. Recently, spike-timing-dependent-plasticity (STDP) has been reported, which is considered to be a strong candidate governing the modification of synaptic strength. This suggested that the temporal structures of the induced firing patterns in neuronal ensembles might affect the response characteristics of network. In this paper, we studied effects of spatio-temporally correlated stimuli on the neuronal network activity.
Activity-dependent modification of synaptic efficacy probably plays a key role in learning and memory in biological information processing systems. Synaptic plasticity, such as long-term potentiation and depression, has been extensively studied in the field of neurosciences, however, little is known on the mechanisms for integrating these modifications on network-wide activity changes. Recently, spike-timing-dependent-plasticity (STDP) has been reported, which is considered to be a strong candidate governing the modification of synaptic strength. This suggested that the temporal structures of the induced firing patterns in neuronal ensembles might affect the response characteristics of network. In this paper, we studied effects of spatio-temporally correlated stimuli on the neuronal network activity.
Cortical tissue was obtained from E18 Wistar rat embryo and dissociated by trituration after digestion with 0.02 % Papain. Dissociated cells were cultured on substrates with 64 embedded micro-electrodes. A series of recording consists of (1) evoked responses to test stimuli and (2) responses to the correlated stimuli as shown in Fig.1 . The test stimuli were composed of 100 times of single pulse stimulus from site A and another 100 times from site B. Each single-site stimulation was applied every six seconds. The correlated stimuli consisted of 100 times of double pulses. The first pulse applied from site A was followed by the second pulse from the site B with a fixed time delay. Time delays of 100, 50, 20, 10, and 0 ms were tested. The total process of the experiment was composed of 6 sets of test stimuli and 5 sets of correlated stimuli: test1-A&B100-test2-A&B50-test3-A&B20-test4-A&B10-test5-A&B0-test6. A single biphasic pulse (0.3 V,100µs) was used for all stimuli. Figure 2 . shows evoked responses to test stimuli recorded at all 64 sites. Post-stimulus time histograms (PSTHs) for the initial responses and responses after the second correlated stimuli A&B50 are superimposed. Fig.2(A) shows PSTHs for the site A evoked responses. Early components within 20ms after test stimulus were not affected by the application of correlated stimuli, however, late components, especially after about 40ms, were strongly enhanced. In contrast, the activity evoked by the test stimulus from site B showed no significant changes after correlted stimuli as shown in Fig.2(B) . Futhermore, the modified activity reflected structures of repeatedly applied correlated stimuli.
These results suggested that spatio-temporally correlated inputs systematically induced modification of synaptic strengths in neuronal networks, which could serve as an underlying mechanism of associative memory. Activity-dependent plasticity probably plays a key role in learning and memory in biological information processing systems.
Though long-term potentiation and depression have been extensively studied in the filed of neuroscience, little is known on the mechanisms for integrating these modifications on network-wide activity changes. In this report, we studied effects of spatio-temporally correlated stimuli on the neuronal network activity. Rat cortical neurons were cultured on substrates with 64 embedded micro-electrodes and the evoked responses were extracellularly recorded and analyzed. We compared spatio-temporal patterns of the responses between before and after repetitive application of correlated stimuli. After the correlated stimuli, the networks showed significantly different responses from those in the initial states. The modified activity reflected structures of the repeatedly applied correlated stimuli. The results suggested that spatiotemporally correlated inputs systematically induced modification of synaptic strengths in neuronal networks, which could serve as an underlying mechanism of associative memory. 
